Instrumentation
NMR spectra were recorded on Bruker Avance 300 and Bruker ARX 400 spectrometers. 1 H NMR spectra are reported in parts per million (ppm) and were referenced 3 to residual solvent: 1 H(CHCl 3 ): δ 7.26; 13 C(CHCl 3 ): δ 77.16; J-coupling constants are reported in Hz. 13 C NMR spectra were performed as proton-decoupled experiments and are reported in ppm. The multiplicities are abbreviated as follows: s = singlet, d = doublet, dd = doublet of doublets, ddd = doublet of doublets of doublets, t = triplet, sept = septet, m = multiplet. NMR spectra are shown using MestReNova 6.0.2 NMR processing software. Electron impact mass spectra (EI-MS) were recorded on an AMD 402 mass spectrometer (70 ev). High resolution mass spectra (HRMS) were recorded on Agilent 6210 and the data are given as mass units per charge (m/z). Gas chromatography analysis was performed on an Agilent HP-5890 instrument with a FID detector and HP-5 capillary column (polydimethylsiloxane with 5 % phenyl groups, 30 m, 0.32 mm i.d., 0.25 μm film thickness) using argon as carrier gas. Most products were isolated from the reaction mixture by column chromatography on silica gel 60, 0.063-0.2 mm, 70-230 mesh (Merck). Others were isolated using a Teledyne Isco Combiflash Rf automated column chromatography system. To a 10 mL Schlenk tube equipped with a Teflon stir bar was added 1a (38.2 mg, 0.05 mmol), Zn(CN) 2 (123.3 mg, 1.05 mmol), and Al 2 O 3 (6.7 mg, 0.066 mmol). The Schlenk tube was sealed and the contents were evacuated on a Schlenk line for 1 h. After refilling and evacuating 3 times, the starting (hetero)aryl chloride (1 mmol) and solvent (NMP, 2.5 mL, 0.4 M) were added to the reaction flask under a flow of argon. Once the flask was resealed, it was stirred (~600 rpm) without heating for 24 h. The reaction contents were then added to a small (50 mL) separatory funnel.
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General Procedure for Cyanation of Aryl Chlorides
EtOAc (2 x 10 mL) was added to the reaction flask, then into the separatory funnel. The organic layer was then washed with distilled water (2 x 5 mL), and saturated brine (5 mL). Finally, a back extraction from the combined aqueous layers was performed with EtOAc (15 mL), and the organic layers were combined and dried over Na 2 SO 4 . After filtering through filter paper and concentrating the organic fractions to ca. 2 mL in vacuo, the crude mixture was adsorbed onto a small portion of silica gel for chromatography purposes. After removing the solvent from the silica-adsorbed product mixture in vacuo, the silica sample was then dry-loaded onto a silica column (Heptane or pentane/EtOAc, pentane/DCM), or Teledyne Isco Combiflash Rf, and the product was purified using standard flash-chromatographic techniques. Aqueous layers and all glassware were washed with solutions of Na 2 CO 3 with FeSO 4 prior to disposal. The resulting Na 4 [FeCN 6 ] solutions were disposed off using accepted protocols. 4 
Notes on Procedure:
i) Zn(CN) 2 is toxic and should only be handled with care.
ii) Larger Schlenk tubes may be used for the reaction, but care should be taken to wash the sides of the flask with solvent to ensure all reagents and catalyst enter reaction mixture.
iii) In our hands stirring was an important variable: stirring between 500-700 (rpm) gave optimal results during the screening process. 
4-methoxybenzonitrile (3g)
2-methoxybenzonitrile (3h)
4-cyanobenzenesulfonamide (3i)
Combiflash separation, (heptane:EtOAc, gradient -up to 100% EtOAc), average yield 91%, 
4-trifluoromethylbenzonitrile (3j)
3-chloro-2-methyl-4-trifluoromethylbenzonitrile (3l)
1H-indole-6-carbonitrile (3q)
Column
3-cyanothiophene (3r)
2-methylbenzo[d]thiazole-6-carbonitrile (3s)
3-cyanopyridine (3t)
Column conditions 5:1 (heptane:EtOAc
2-methylquinoline-4-carbonitrile (3u)
2-methoxy-5-(trifluoromethyl)nicotinonitrile (3v)
Combiflash separation, (pentane:EtOAc, gradient -up to 60% EtOAc), average yield 76%, 
Problematic Substrates
All substrates were tested under the optimized conditions. Substrates were then tested with heating to increase conversion of difficult substrates. 
S9
Further Reaction Screening Conditions
Representative Spectra of Complex 1a
In our hands the synthesis of complexes 1a was consistent with literature methods. 2 Moreover, the catalytic efficiency was reliable from multiple syntheses of 1a. Below are representative 1 H (300MHz, C 6 D 6 , 298K) and 31 P (121.5 MHz, C 6 D 6 , 298K) NMR spectra. 
